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(54) Remotely controllable electronic apparatus and method 



(57) The present invention provides a remotely con- 
trollable electronic apparatus, a control apparatus and 
a remote control method that are capable of remotely 
controlling the remotely controllable electronic appara- 
tus without causing exclusive-control mismatching of 
the remotely controllable electronic apparatus in a re- 
mote operation through an IEEE1394 network even if 
apparatuses conforming to the HAVi standard and ap- 
paratuses not conforming to the HAVi standard are both 
connected to the network. The remotely controllable 
electronic apparatus provided by the present invention 
comprises: a network connection function; and embed- 
ded software allowing a control apparatus to remotely 



control the remotely controllable electronic apparatus 
through a network, wherein: a first control apparatus 
having a network connection function acquires the soft- 
ware from the remotely controllable electronic appara- 
tus through the network and remotely controls the re- 
motely controllable electronic apparatus by execution of 
the software in the first control apparatus; and the re- 
motely controllable electronic apparatus has an exclu- 
sive-control-request-notifying means, which is used for 
informing the software being executed in the first control 
apparatus of a request for exclusive control in case the 
request for exclusive control is received from a second 
control apparatus having a network connection function. 
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Description 

[0001] The present Invention relates to an infomiation 
processing technology. More particularly, the present in- 
vention relates to a technology effective for an applica- 
tion wherein an electronic apparatus such as a digital 
VTR having an IEEE1394 interface is controlled remote- 
ly in an exclusive manner by using another electronic 
apparatus such a digital TV or a digital broadcast tuner, 
which also has an IEEE1394 interface. 
[0002] There have been developed a number of tech- 
nologies to use an electronic apparatus for remotely 
controlling another electronic apparatus through a net- 
work In an environment in which a plurality of electronic 
apparatuses are connected to each other by the net- 
work. For example, the IEEE1394 bus. one of high- 
speed serial buses, draws attention as media for build- 
ing a home network, which is used for digitally connect- 
ing AV apparatuses such as a digital broadcasting tuner 
and a digital TV to each other, and expected to become 
popular in future homes. 

[0003] As a concrete method for remotely operating 
an AV apparatus through an IEEE1394 bus, there are 
an AV/C command standard and an HAVi (Home Audio- 
Video interoperability) standard. Provided for remotely 
controlling an AV apparatus connected by an IEEE1394 
bus, the AV/C command standard is a standard defining 
a low-level command protocol, which can be implement- 
ed even in a simple AV apparatus. For details, refer to 
"AV/C Digital Interface Command Set General Specifi- 
cation, version 3.0, 1394 Trade Association document 
number 1998003." 

[0004] On the other hand, the HAVi standard is a 
standard prescribing basic specifications of software for 
an AV apparatus connected by an IEEEE1394 bus. The 
HAVI standard defines an API (Application Program- 
ming Interface), which allows an AV apparatus with a 
relatively high performance to control another AV appa- 
ratus through an IEEE1394 network. For details, refer 
to "Specification of the Home Audio/Video Interpretabil- 
ity Architecture, version 1.0, Home Audio/Video Inter- 
pretability Organization." 

[0005] In accordance with the HAVi specifications, 
control among AV apparatuses is executed by exchang- 
ing messages conforming to the HAVi standard among 
software modules, which are each called a software el- 
ement. Messages conforming to the HAVi standard are 
each referred to as a HAVi message. A software element 
representing an AV apparatus serving as a control ob- 
ject is known as a DCM (Device Control Module) and a 
software element representing the function of an AV ap- 
paratus serving as a control object is known as an FCM 
(Functional Component Module). Assume that an AV 
apparatus serving as a controller makes an attempt to 
control an AV apparatus serving as a target. The AV ap- 
paratus serving as the controller is referred to as a con- 
troller device and the AV apparatus serving as the target 
is called a target device. In this case, an application 



module functioning as a software element in the control- 
ler device transmits a HAVi message to a DCM and an 
FCM of the target device in order to remotely control the 
target device. Receiving the HAVi message, the DCM 
5 or the FCM controls the target device in accordance with 
the HAVi message. 

[0006] Control of a target device through a DCM or an 
FCM is a major characteristic of the HAVi standard. In 
actuality, the DCM and the FCM do not have to exist in 

10 the target device. That is to say. the DCM and the FCM 
may exist in another device. A FAV device Is a device 
of a category functioning as a control 6ev\ce. A code unit 
is uploaded from a target device to an FAV device 
through an IEEE 1394 bus. The code unit is software 

15 code of the DCM or the FCM of the target device. The 
FAV device is capable of executing the software code 
of the DCM and the software code of the FCM, which 
were uploaded to the FAV device. The software code of 
the DCM and the software code of the FCM are written 

20 In one of programming languages called JAVA. The FAV 
device needs to provide an environment for executing 
code written in the JAVA programming language. 
[0007] On the other hand, a target device is imple- 
mented as a BAV device, which is one of device cate- 

25 gories of the HAVi standard. A BAV device has a con- 
figuration including embedded data called SDD data 
and allowing another apparatus to reference the SDD 
data through an IEEE1394 bus with a high degree of 
freedom. While a BAV device does not have an environ- 

30 ment for executing a DCM and an FCM. the BAVs own 
DCM and FCM are stored in the SDD data as a code 
unit. 

[0008] Fig. 8 is a diagram showing the configuration 
of a system in which a FAV device 1 01 loads a code unit 

35 of a BAV device 102. The FAV device 101 , the BAV de- 
vice 102 and a LAV device 103 are connected to an 
1EEE1394 bus 104. The LAV device 103 is also one of 
device categories in the HAVi standard. Even though the 
LAV device 103 has a 1394 interface, it represents a 

40 device not conforming to the HAVi standard. The FAV 
device 101 reads out SDD data stored in a memory 202 
of the BAV device 102 to upload a code unit 105 to a 
memory 201. The code unit 105 includes a DCM 106 
and an FCM 107 used for controlling the BAV 102. The 

45 FAV device 101 executes the DCM 106 and the FCM 
107 in the FAV device 101. 

[0009] An application module In the FAV device 101 
sends an HAVi message to the DCM 106 and the FCM 
107. which control the BAV device 102 through the 
so IEEE1394bus104byadoptingamethod.TheDCM 106 
or the FCM 107 conceivably communteates with the 
BAV device 102 typically in accordance with the AV/C 
command standard. 

[0010] As described above, an AV apparatuscan be 
S5 operated remotely by adopting the AV/C command or 
HAVi standard. However, a target device may have to 
respond to remote control commarKls issued by a plu- 
rality of control devices in an exclusive manner. As- 
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sume. for example, that a digital VTR serving as a target 
device and two digital TVs each functioning as a control 
device are connected to a netwprk: In the exclusive-con- 
trol scheme, while the digital VT|R is playing back a video 
tape as remotely commanded 'by one of the digital TVs, ^ 
the digital VTR is put in a state of being enabled to re- 
spond to a remote operation command issued by the 
other digital TV. A method to implement exclusive use 
of a target device is prescribed in the AV/C command 
standard and the HAVi standard. to 
[0011] In the AV/C command standard, a reserve 
command is prescribed. When a target device receives 
a reserve command from a controller device, the target 
device will reject all kinds of control, which are based on 
the AV/C command standard and executed by devices i5 
other than that issuing the reserve command. 
[0012] In accordance with the HAVi standard, on the 
other hand, a software element successfully passing re- 
serve processing of the FCM of a target device is capa- 
ble of exclusively occupying the FCM. In this case, in 20 
order for a software element to exclusively occupying 
the FCM of a target device, it is thus necessary for the 
software element to have the reserve processing carried 
out by another software element known as a resource 
manager for controlling the utilization of the FCM. The 25 
resource manager must exist in an FAV device. 
[0013] Fig. 9 shows the flow of first remote control 
processing of the exclusive control of the FCM. In the 
flowchart shown In Fig. 9, an FAV device 101 Is making 
an attempt to remotely control a BAV device 102. The 30 
FAV device 101 includes an application module 109, a 
resource manager 110 and an FCM 107, which was up- 
loaded from the BAV device 102. 
[0014] First of all, in processing P601 , the application 
module 109 issues an inquiry about the present state of 35 
reservation to the FCM 107. In accordance with the HAVi 
specifications, the FCM 107 holds a record of a software 
element presently reserving the FCM 107 itself. A soft- 
ware element presently reserving the FCM 107 is re- 
ferred to hereafter as a client. In response to the inquiry, 40 
in the processing P601, the FCM 107 provides the ap- 
plication module 109 with Information indicating that no 
client is presently reserving the FCM 107. 
[0015] The information thus notifies the application 
module 109 of the fact that the FCM 107 can be re- 45 
served. In processing P602, the application module 109 
issues a request to reserve the FCM 1 07 to the resource 
manager 110. Receiving the reserve request from the 
application module 109, the resource manager 110 car- 
ries out processing to reserve the FCM 107. If the re- ^ 
serve processing-is successful, the application module 
109 sends a control message to the FCM 107 in 
processing P603. Receiving the control message, the 
FCM 107 remotely controls the BAV device 102 by using 
typically an AV/C command. ss 
[0016] Assume that a network includes an LAV device 
not conforming to the HAVi standard in addition to an 
FAV device and a BAV device, which both conform to 



HAVi. In this case, if the FAV device makes an attempt 
to control the BAV device by using the HAVi mechanism 
while the LAV device functioning as a controller is con- 
trolling the BAV device by adopting a method other than 
the HAVi technique while, it is quite within the bounds 
of possibility that an exclusive-control mismatch occurs. 
An example of a method other than the HAVi technique 
Is the AV/C command standard. 

[0017] Fig. 10 shows the flow of second remote con- 
trol processing in which a FAV device and a LAV device 
remotely control a BAV device at the same time. First of 
all, in processing P701, the LAV device 103 issues an 
inquiry about information on the present reserve state 
of the BAV 102 to the BAV 102 by using an AV/C com- 
mand. In response to the inquiry. In the processing 
P701 , the BAV device 702 provides the LAV device 103 
with information indicating that no device is presently 
reserving the BAV device 102. In the next processing 
P702, the LAV device 103 carries out processing to re^ 
serve the BAV device 102 by using an AV/C command. 
Then, in the next processing P703. control is executed 
by using an AV/C command. At this point, the BAV 102 
can no longer be controlled by a device other than the 
LAV device 103 by using an AV/C command. 
[0018] In the mean time, in the system shown in Fig. 
9, the FAV device 101 makes an attempt to reserve and 
remotely control the BAV device 102 by adopting the 
HAVi mechanism. In this case, the application module 
109 issues an inquiry about the present state of utiliza- 
tion to the FCM 107 in processing P704. Since the FCM 
1 07 is not aware of the fact that the LAV device 103 has 
reserved the BAV device 102 by using an AV/C com- 
mand, the FCM 107 provides the application module 
1 09 with information indicating that no client is presently 
controlling the BAV device 102. 

[0019] The application module 109 thereby deter- 
mines that the FCM 107 can be reserved. Therefore, in 
the next processing P705, the application module 109 
issues a request for reservation of the FCM 109 to the 
resource manager 110. The resource manager 110 re- 
serves the FCM 107 at the request for reservation of the 
FCM 107 made by the application module 109. Since 
the reserve processing is successful, the application 
module 109 sends a control message to the FCM 107 
in processing P706. Receiving the control message, the 
FCM 107 makes an attempt to remotely control the BAV 
device 102 by using typically an AV/C command. How- 
ever, the BAV device 102 rejects the AV/C command. 
[0020] Thus, there Is raised a problem that the appli- 
cation module 109 Is not capable of controlling the BAV 
device 1 02 in spite of the fact that the applicatlonmodule 
109 successfully passes the reserve processing. 
[0021] It is thus an object of the present invention to 
provide a remotely controllable electronic apparatus, a 
controlling apparatus and a remote control method that 
are capable of remotely controlling the remotely control- 
lable electronic apparatus without causing exclusive- 
control mismatching of the remotely controllable elec- 
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Ironic apparatus In a remote operation through an 
IEEE1394 network even if apparatuses conforming to 
the HAVi standard and apparatuses not conforming to 
the HAVi standard are both connected to the network. 
[0022] In order to solve the problem described above, 
the present invention provides an electronic apparatus 
comprising: 

a network connection function; and 
embedded software allowing another device to re- 
motely control said electronic apparatus through a 
network, wherein: 

a first control apparatus having a network con- 
nection function acquires said software from 
said electronic apparatus through said network 
and remotely controls said electronic apparatus 
by execution of said software in said first control 
apparatus; and 

said electronic apparatus has an exclusive- 
control-request-notifying means, which is used 
for informing said software being executed in 
said first control apparatus of a request for ex- 
clusive control in case said request for exclu- 
sive control is received from a second control 
apparatus having a network connection func- 
tion. 

[0023] In the drawings: 

Fig. 1 is a diagram showing a typical configuration 
of a remote control system implemented by a first 
embodiment of the present invention; 
Fig. 2 is a diagram showing the internal software 
configuration of the FAV device employed in the em- 
bodiment of the present invention; 
Fig. 3 Is a diagram showing the internal software 
configuration of the BAV device employed in the 
embodiment of the present invention; 
Fig. 4 is a diagram showing a communication flow 
of a typical exchange of commands in the embodi- 
ment; 

Fig. 5 is a diagram showing the flow of first typical 
remote control processing of a remote control sys- 
tem Implemented by the first embodiment of the 
present invention; 

Fig. 6 is a diagram showing the flow of second typ- 
ical remote control processing of a remote control 
system implemented by the first embodiment of the 
present invention; 

Fig. 7 is a diagram showing the flow of third typical 
remote control processing of a remote control sys- 
tem implemented by another embodiment of the 
present invention; 

Fig. 8 is a diagram showing the configuration of the 
conventional HAVi system; 
Fig. 9 shows the flow of first remote control process- 
ing of the exclusive control adopting a HAVi stand- 



ard adopted by the conventional system; and 
Fig, 10 shows the flow of second remote control 
processing of the exclusive control adopting the 
HAVi standard adopted by the conventional system. 

6 

[0024] Next, some preferred embodiments of the 
present invention are described in detail by refemng to 
diagrams. 

[0025] Fig. 1 is a diagram showing a typical configu- 
10 ration of a remote control system implemented by a first 
embodiment of the present invention . I n the remote con- 
trol system shown in Fig. 1, a FAV device 101, a BAV 
device 1 02 and a LAV device 103 are connected to each 
other by an IEEE1394 bus 104. As the FAV device 101, 
15 a digital TV or an STB (Set Top Box), which conforms 
to the HAVi standard is conceivable. As the BAV device 

102. on the other hand, a digital VTR conforming to the 
HAVi standard is conceivable. As for the LAV device 

103. a digital TV or an STB (Set Top Box), which does 
20 not conform to the HAVi standard but is capable of con- 
trolling a partner apparatus by using an AV/C command, 
is conceivable. 

[0026] In this embodiment, the FAV devrce 101 and 
the LAV device 103 each function as a controller device. 

25 On the other hand, the BAV device 102 fijnctions as a 
target device. The BAV device 102 has a code unit 105 
embedded in SDD data. The FAV device 101 uploads 
the code unit 105 to itself and controls the BAV device 
102 by using the code unit 105. The BAV device 102 

30 can be controlled by an AV/C command and supports 
reserve processing based on the AV/C command stand- 
ard. 

[0027] The BAV device 102 has a memory 202 for 
storing SDD data. By the same token, the FAV device 

35 1 01 has a memory 201 for storing the code unit 105 up- 
loaded from the BAV device 102. 
[0028] The code unit 105 uploaded fi-om the memory 
202 employed in the BAV device 102 to the memory 201 
employed in the FAV device 101 includes a DCM 106, 

40 an FCM 107 and a proxy client 108. The DCM 106 is a 
software element used by the FAV device 101 for con- 
trolling the BAV device 102 as a whole. For example, 
the DCM 106 is used for tuming on the power supply of 
the BAV device 102. On the other hand, the FCM 107 

45 is a software element used by the FAV device 101 for 
controlling a variety of functions in the BAV devk^e 102. 
In the case of a digital VTR used as the BAV device 102, 
for example, the FCM 107 is used for controlling oper- 
ations of a video tape such as playback, halt and fast- 

50 feed operations. The proxy client 108 is a software ele- 
ment having a function to monitor the reserve state of 
the BAV device 102. To put rt in detail, when the LAV 
device 103 carries out reserve processing on the BAV 
device 102 by using an AV/C command, the proxy client 

55 1 08 receives a notification from the BAV device 1 02 . The 
notification indicates that reserve processing is being 
carried out. Instead of being notified, the proxy client 108 
detects a reserve-processing state of the BAV devrce 
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102. In addition, the proxy client ,108 also has a function 
to can7 out reserve processing based *on the HAVi 
mechanism on the FCM 107 when a request for reserve 
processing of the BAV device 102 made by the LAV de- 
vice 103 is recognized. 6 
[0029] Next, the internal software configuration of the 
FAV device 101 is explained. Fig. 2 is a diagram showing 
the Internal software configuration of the FAV device 

101 . To be more specific, the figure shows a state after 

an operation to upload the code unit 105 from the BAV io 
device 102. As shown in Fig. 2, the FAV device 101 has 
a configuration comprising the DCM 106, the FCM 107, 
the proxy client 108, the application module 109, the re- 
source manager 110. a messaging system 111 and a 
1 394 control module 1 1 2. All the configuration elements is 
each function as an HAVI software element. The DCM 
106, the FCM 107 and the proxy client 108 are included 
in the code unit 105 uploaded from the BAV device 1 02. 
[0030] The messaging system 111 has a message-re- 
laying function for receiving HAVi messages from a va- 20 
riety of software elements and passing on the messages 
to destination software elements. The 1394 control 
module 112 has a function to transmit an HAVI message 
through the 1394 bus 104 If the message is sent to a 
destination outside the FAV device 101 . The 1 394 con- 25 
trol module 112 has a function to pass on an HAVi mes- 
sage to a software element inside the FAV device 101 
If the message has been received from a destination 
outside the FAV device 101. 

[0031] The DCM 106, the FCM 107 and the proxy cli- 30 
ent 108 each have a function for exchanging AV/C com- 
mands with the BAV device 102 by way of the messag- 
ing system 111 and the 1394 control module 112. 
[0032] Next, the internal software configuration of the 
BAV device 102 Is explained. Fig. 3 is a diagram show- 35 
ing the internal software configuration of the BAV device 

102. As shown In Rg. 3. the BAV device 102 has a con- 
figuration comprising an 1394 module 121, an AV/C- 
command processing module 122, a control-command 
processing module 123, a reserve-processing module 40 
124 and an exclusive-control-request notifying module 
125. The 1394 control module 121 has a function for 
communicating with an apparatus external to the BAV 
device 102 through the 1394 bus 104. The AV/C-com- 
mand processing module 1 22 has a function to transmit 

an AV/C command issued by an upper-level software 
module to an apparatus serving as a destination of the 
command by way of the 1394 control module 121. In 
addition, the AV/C-command processing module 122 al- 
so has a function to receive an AV/C command from an so 
apparatus external to the BAV device 102 and deliver 
the command to a processing module in the BAV device 
102 supposed to receive the AV/C command. The con- 
trol-command processing module 1 23 processes an AV/ 
C command for remotely controlling the BAV device 1 02 55 
fi-om an apparatus external to the BAV device 102. The 
reserve-processing module 124 processes a reserve- 
requesting AV/C command received from an apparatus 
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external to the BAV device 102. The exclusive-control- 
request notifying module 125 is a module for exchang- 
ing AV/C commands with the proxy client 108 uploaded 
to -the FAV device 101. 

[0033] When an AV/C command making a request for 
reserve processing is received from the LAV device 1 03, 
the reserve processing module 124 informs the exclu- 
sive-control-request notifying module 125 of the re- 
quest. The exclusive-control-request notifying module 
1 25 passes on the request for reserve processing to the 
proxy client 108 as an AV/C command. When the exclu- 
sive-control-request notifying module 125 receives an 
AV/C command making a request for reserve process- 
ing from the proxy client 108, the exclusive-control-re- 
quest notifying module 125 passed on the AV/C com- 
mand to the reserve-processing module 124, which then 
carries out the requested reserve processing. 
[0034] In this case, AV/C commands exchanged be- 
tween the proxy client 108 and the exclusive-control-re- 
quest notifying module 125 are not used in communica- 
tions with other modules and other devices. Thus, as 
concrete command specifications, for example, it Is con- 
ceivable to use a command set defined by a vendor 
manufacturing the BAV device 102 itself, that is, com- 
mands unique to the vendor. As an alternative. Instead 
of commands unique to a vendor, communications be- 
tween the proxy client 108 and the exclusive-control-re- 
quest notifying module 125 can also be implemented by 
using newly defined commands. Fig. 4 is a diagram 
showing a communication flow of a typical exchange of 
commands between the proxy client 108 and the exclu- 
sive-control-request notifying module 125. 
[0035] As shown in Fig. 4, the flow begins with 
processing P501 as a first communication. In the 
processing P501, the proxy client 108 uploaded to the 
FAV device 101 transmits network identification infor- 
mation for identifying the FAV device 101 on the 1394 
network to the exclusive-control-request notifying mod- 
ule 125 as an AV/C command. The network identifica- 
tion Information Is an address of a transmission desti- 
nation necessary for transmission of an AV/C command. 
The proxy client 108 was originally stored in the BAV 
device 102 as a code unit before being uploaded to the 
FAV device 101. Thus, the proxy client 108 knows the 
network Identifying information of the BAV device 102, 
which is used for transmitting the AV/C command in the 
processing P501. For this reason, the proxy client 108 
uploaded to the FAV device 101 is capable of Issuing 
the AV/C command to the exclusive-control-request no- 
tifying module 125 as in the processing P501. 
[0036] On the other hand, the exclusive-control-re- 
quest notifying module 125. which also exists in the BAV 
device 102, does not know the networi< identification in- 
formation of the FAV device 1 01 to which the proxy client 
108 was uploaded. Thus, the exclusive-control-request 
notifying module 125 needs to receive the network iden- 
tification information of the FAV device 101 in advance 
In the processing P501 so that, in the next processing 
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P502, the exclusive-control-retiuest notifying module 
125 is capable of transmitting an AV/C command to the 
proxy client 108 to make a request for reserve process- 
ing. 

[0037] The following description explains remote con- 
trol of the BAV device 102 executed by the LAV device 
103 by referring to a first typical processing flow shown 
in Fig. 5. In the processing shown in Fig. 5, the LAV de- 
vice 103 makes a request for reserve processing of the 
BAV device 102 by using an AV/C command and, then, 
makes an attempt to remotely control the BAV device 
102 in an exclusive manner. First of all, in the initial 
processing P301, the LAV device 103 issues an AV/C 
command making a request for reserve processing to 
the BAV device 102. The BAV device 102 which has re- 
ceived the request for reserve made by the AC/C com- 
mand transfers the request for reserve processing made 
by the LAV device 103 to the proxy client 108 existing 
in the FAV device 1 01 . If the request for reserve process- 
ing of the BAV device 102 made by the LAV device 103 
is accepted, the proxy client 108 carries out reserve 
processing based on the HAVi mechanism on the FCM 
107 through the resource manager 110. If the reserve 
processing carried out on the FCM 107 is successful, 
the proxy client 108 is cataloged in the FCM 107 as a 
record of a client reserving the FCM 107. 
[0038] Receiving a result indicating successful re- 
serve processing of the FCM 107. the proxy client 108 
transmits an AV/C command serving as a response In- 
dicating the successful reserve processing to the BAV 
device 102. Receiving the AV/C command serving as a 
response from the proxy client 108. the BAV device 102 
transmits an AV/C command serving as a response in- 
dicating the successful reserve processing to the LAV 
device 103. As a result of these pieces of processing, 
the BAV device 102 is reserved by the LAV device 103 
and the FCM 107 in the FAV device 101 is reserved by 
the proxy client 108. 

[0039] Thus, in processing P302, the LAV device 103 
is capable of remotely controlling the BAV device 102 in 
an exclusive manner by issuing an AV/C command for 
the remote control to the BAV device 102. In order for 
the application module 109 in the FAV device 101 to re- 
motely control the BAV device 102, on the other hand, 
it is necessary first of all to carry out reserve processing 
ofthe FCM 107. When the application module 109 trans- 
fers an HAVi message making an inquiry about the state 
of reservation to the FCM 1 07 in processing P303, how- 
ever, the application module 109 receives a result indi- 
cating that the FCM 107 has already been reserved by 
the proxy client 108. Thus, the application module 109 
cancels the reservation ofthe FCM 107. 
[0040] Accordingly, by virtue of the processing de- 
scribed above, mismatching no longer occurs due to re- 
serve processing of the FCM 107, which is carried out 
by the application module 109 in the FAV devk:e 101 
while the LAV device 1 03 is remotely controlling the BAV 
device 102 in an exclusive manner after completing re- 



serve processing. 

[0041] The following description explains remote con- 
trol ofthe BAV device 102 executed by the FAV device 
1 01 by referring to the flow of second typical processing 

5 shown in Fig. 6. In the processing shown in Fig. 6, the 
application module 109 in the FAV device 101 makes a 
request for reserve processing of the BAV device 102 
by adopting the HAVi mechanism and. then, makes an 
attempt to remotely control the BAV device 102 in an 

10 exclusive manner through the FCM 107. First of all, in 
the initial processing P401, the application module 109 
issues an Inquiry about the present state of reservation 
to the FCM 107. In the processing P401, the FCM 107 
returns information indicating that the FCM 107 is not 

15 reserved by any client at the present time to the appli- 
cation rrwdule 109. The infonmation thus notifies the ap- 
plication module 109 that the FCM 107 can be reserved. 
Accordingly, in processing P402, the application module 

109 issues a request for a reservation ofthe FCM 107 
20 to the resource manager 110. The resource manager 

110 then reserves the FCM 107 on the basis ofthe re- 
quest for a reservation of the FCM 107 made by the ap- 
plication module 109. The FCM 107 transfers the re- 
quest for a reservation received from the resource man- 

25 ager 1 10 to the proxy client 108. Receiving the request 
for reservation transferred from the FCM 107, the proxy 
client 108 executes a reserve command or carries out 
processing using an AV/C command to reserve the BAV 
device 102. 

30 [0042] At the present time, the BAV device 102 is not 
experiencing reserve processing requested by any de- 
vice by using an AV/C command. Thus, the BAV device 
102 transmits an AV/C command indicating a success 
of the reserve processing to the proxy client 108 as a 

35 result of the reservation made by the proxy client 108. 
The proxy client 108 transfers the response indicating 
the success ofthe reserve processing from the BAV de- 
vice 102 to the application module 109 by way of the 
FCM 107 and the resource manager 110. This response 

40 informs the application module 109 that the reserve 
processing is successful. As a result of these pieces of 
processing, the application module 109 reserved the 
FCM 107 in the FAV device 101 and the proxy client 108 
reserved the BAV device 102. 

45 [0043] Instead of transferring the request for a reser- 
vation to the proxy client 108, the FCM 107 nnay also 
execute a reserve command or carry out processing us- 
ing an AV/C command to reserve the BAV devk:e 102. 
[0044] As a result, in processing P403. the application 
50 module 109 transmits a control message to the FCM 
107. making the FCM 107 capable of remotely control- 
ling the BAV device 102 by using an AV/C command In 
an exclusive manner in accordance with the control 
message. In processing P404, on the other hand, in or- 
55 der for the LAV device 103 to remotely control the BAV 
device 102 in an exclusive manner, the LAV device 103 
transmits an AV/C command making an inquiry about 
the present state of reservation to the BAV device 102. 
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Since the BAV device 102 transmits information indicat- 
ing that the BAV device 102 has already been reserved 
in response to the inquiry, the LAV device 103 cancels 
the attempt to reserve the BAV device 102. 
[0045] In accordance with the processing procedure 5 
described above, when the FAV device 101 is remotely 
controlling the BAV device 102 in an exclusive manner 
or carrying oiit reserve processing of the BAV device 
102, an attempt made by the LAV device 103 to use the 
BAV device 102 can be rejected. io 
[0046] As described above, the proxy client 108 Is a 
configuration element of the code unit 105, which is up- 
loaded along with the DCM 106 and the FCM 107 to the 
FAV device 101 and operates in the FAV device 101. 
The proxy client 108 functions as a software element 15 
serving as an interface between the BAV device 1 02 and 
the FCM 107. The proxy client 108 has a function to re- 
serve the FCM 107 on the basis of the HAVi mechanism 
on behalf of the LAV device 102 when the LAV device 
103 reserves the BAV device 1 02 by using an AV/C com- 20 
mand. The proxy client 108 h&s a function to reserve the 
BAV device 102 by using an AV/C command on behalf 
of the application module 1 09 when the application mod- 
ule 109 carries out processing to reserve the FCM 107 
on the basis of the HAVi mechanism. 25 
[0047] Next, other embodiments of the present inven- 
tion are explained. 

[0048] Fig. 7 is a diagram showing the flow of third 
typical remote control processing of a remote control 
system implemented by another embodiment of the 30 
present invention. The FAV device 101, the BAV device 

102 and the LAV device 103 of the remote control sys- 
tem have the same functions as their counterparts em- 
ployed in the embodiment explained previously. The 
FAV device 1 01 has a configuration of software modules as 
Including the application module 1 09, the resource man- 
ager 110, the FCM 107 and the proxy client 108. Much 
like the embodiment described previously, the FCM 107 
and the proxy client 108 are uploaded from the BAV de- 
vice 102. The BAV device 102 Is capable of carrying out 40 
reserve processing requested by an AV/C command. 
[0049] In the remote control system shown in Fig. 7, 

the LAV device 103 makes a request for reserve 
processing of the BAV device 102 by using an AV/C 
command and, then, makes an attempt to remotely con- 46 
trol the BAV device 102 in an exclusive manner. First of 
all, in processing 801, the proxy client 108 issues an AV/ 
C command to request the BAV device 102 that the 
proxy client 108 be cataloged as a recipient of a reserve 
notification. Such a request is prescribed as a function 50 
of reserve processing to be implemented by an AV/C 
command. To put it in detail, when the BAV device 102 
Is reserved by a device other than the proxy client 108 
through an AV/C command, the proxy client 108 issuing 
the request must be informed of the fact that the BAV 55 
device 102 has been reserved by the other device. 
[0050] In the next processing P802, the LAV device 

103 issues an AV/C command making a request for re- 



serve processing to the BAV device 102. Receiving the 
AV/C command making a request for reserve process- 
ing, the BAV device 102 notifies the proxy client 108 in 
the FAV device 101 of a result of the reservation made 
by the LAV device 103. Receiving the notification of the 
reservation of the BAV device 102 by the LAV device 
103, the proxy client 108 carries out reserve processing 
of the FCM 107 based on the HAVi mechanism through 
the resource manager 110. If the reserve processing of 
the FCM 107 is successful, the proxy client 108 is cat- 
aloged In the FCM 107 as a record indicating that the 
FCM 107 has been reserved by a client, namely, the 
proxy client 108. In the pieces of processing described 
above, the BAV device 102 Is reserved the l_AV device 
103 and, at the same time, the FCM 107 in the FAV de- 
vice 101 is reserved by the proxy client 108. 
[0051] Thus, in processing P803, the l-AV device 103 
is capable of remotely controlling the BAV device 1 02 in 
an exclusive manner by issuing an AV/C command to 
the BAV device 102 for the remote control. In the mean 
time, in order for the application module 1 09 in the FAV 
device 101 to remotely control the BAV device 102, first 
of all, the application module 109 needs to carry out re- 
serve processing of the FCM 107. When the application 
module 109 transfers a HAVi message making an in- 
quiry about the present state of reservation to the FCM 
107 in processing P804, however, the FCM 107 trans- 
mits information indicating that the FCM 107 has been 
reserved by the proxy client 108 as a response to the 
inquiry. As a result, the application nriodule 109 cancels 
the attempt to reserve the FCM 107. 
[0052] In accordance with the processing procedure 
described above, when the LAV device 103 is remotely 
controlling the BAV device 102 in an exclusive manner 
or carrying out reserve processing of the BAV device 
1 02, there will be no mismatching of reserve processing 
of the FCM 107 caused by the application module 109 
of the FAV device 101. In addition, each AV/C command 
exchanged between the proxy client 108 and the BAV 
device 102 can be implemented by using an existing re- 
serve command. Thus, it is not necessary to prescribe 
new commands. As a result, the BAV device 102 does 
not need to execute a new command. 
[0053] In the embodiments described above, a com- 
mand exchanged by way of the network is exemplified 
by an AV/C command. It should be noted, however, that 
the present invention can also be implemented as well 
by using another kind of command. In addition, while the 
network media has been explained by using the 1394 
bus, the present invention can also be implemented as 
well by using other kinds of network media such as an 
Ethernet bus and a USB (Universal Serial Bus). 
[0054] The present invention provides a remotely 
controllable electronic apparatus, a controlling appara- 
tus and a remote control method that are capable of re- 
motely controlling the remotely controllable electronic 
apparatus without causing exclusive-control mismatch- 
ing of the remotely controllable electronic apparatus in 
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a remote operation through an !EEE1394 network even 
if apparatuses conforming to th^ Hy^Vi standard and ap- 
paratuses not conforming to the, ^AVi standard are both 
connected to the network. < i 



Claims 

1. An electronic apparatus comprising: 

a network connection function; and 
embedded software allowing any controlling 
apparatus to remotely control said electronic 
apparatus through a network. 

wherein: 

a first controlling apparatus also having a net- 
work connection function acquires said soft- 
ware from said electronic apparatus through 
said network and remotely controls said elec- 
tronic apparatus by execution of said software 
in said first controlling apparatus; and 
said electronic apparatus has an exclusive- 
control-request-notifying means, which is used 
for informing said software being executed in 
said first controlling apparatus of a request for 
exclusive control in case said request for exclu- 
sive control is received from a second control- 
ling apparatus also having a network connec- 
tion function. 



said software comprises: 

a first module having a function to issue a 
remote-control command to said controlled 
5 apparatus; and 

a second module having a function to ac- 
quire a right to use said first module, and 

when a second controlling apparatus also hav- 
10 Ing a network connection function issues a re- 

quest for exclusive control of said controlled ap- 
paratus to said controlled apparatus, said sec- 
ond module acquires a right to use said first 
module in accordance with said request for ex- 
15 elusive control of said controlled apparatus so 

that said first controlling apparatus is not capa- 
ble of remotely controlling said controlled ap- 
paratus by using said first module. 

20 4. A remote control method according to claim 3 
wherein: 

said second module has a function for transmit- 
ting network identification information for iden- 

25 tifying said first controlling apparatus in said 

network to said controlled apparatus; and 
said controlled apparatus communicates said 
request for exclusive control of said controlled 
apparatus made by said second controlling ap- 

30 paratus to said second module by using said 

network identification information. 



2. An electronic apparatus according to claim 1 where- 
in, when a request for exclusive control is received 
from said second controlling apparatus, said exclu- 
sivecontrol-request-notifying means communi- 
cates said request for exclusive control to said first 
controlling apparatus through network identification 
information which is used for identifying said first 
controlling apparatus and was received from said 
first controlling apparatus. 

3. A remote control method whereby a first controlling 
apparatus having a network connection function 
controls a controlled apparatus comprising: 

a network connection function; and 
embedded software allowing any controlling 
apparatus to remotely control said controlled 
apparatus through a networic, whereby said first 
controlling apparatus acquires said software 
from said controlled apparatus through said 
network and remotely controls said controlled 
apparatus by execution of said software in said 
first controlling apparatus, 

wherein: 



5. A remote control method whereby a first controlling 
apparatus having a network connection function 
35 controls a controlled apparatus comprising: 

a network connection function; and 
embedded software allowing any controlling 
apparatus to remotely control said controlled 
40 apparatus through a network, whereby said first 

controlling apparatus acquires said software 
from said controlled apparatus through said 
network and remotely controls said controlled 
apparatus by execution of said software in said 
first controlling apparatus, 

wherein: 

said software comprises: 

a first module having a function to issue a 
remote-control command to said controlled 
apparatus; and 

a second module having a function to ac- 
55 quire a right to use said first module, and 

in order for said first controlling apparatus to re- 
motely control said controlled apparatus by us- 
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ing said first module, said second module 
needs to issue a request for exclusive control 
to said controlled apparlatus. 

■ . I 

A remote control method whereby a first controlling 5 
apparatus having a network connection function 
controls a controlled apparatus comprising: 

a network connection function; and 
embedded software allowing any controlling io 
apparatus to remotely control said controlled 
apparatus through a network, whereby said first 
controlling apparatus acquires said software 
from said controlled apparatus through said 
network and remotely controls said controlled 15 
apparatus by execution of said software in said 
first controlling apparatus. 



wherein: 



20 



said software comprises a module having a 
function to Issue a remote-control command to 
said controlled apparatus; and 
in order for said first controlling apparatus to re- 
motely control said controlled apparatus by us- 25 
ing said module, said module needs to issue a 
request for exclusive control to said controlled 
apparatus. 
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FIG.5 
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FIG.6 
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FIG.7 
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